Abstract
0.23 0.43; p value < 0.001). Women who had received PNC with their newborns within one hour of delivery were more likely to breastfeed their babies within one hour of birth compared to those who did not (AOR: 1.61, 95% CI 1.26 2.07; p value < 0.001). Mother's age, education, religion, household wealth index, place of residence and place of delivery, birth order, number of antenatal visits, child's size and skin-to-skin contact were not significantly associated with EIBF.
Conclusions
Findings from this study suggest that investing more effort in ensuring immediate PNC of mother-newborn pair can increase EIBF. Solutions should be explored to increase EIBF among mothers who undergo C-section as C-section is rising rapidly in Bangladesh. Further research is needed to explore the regional differences in the country, including specific cultural practices that influence EIBF.
Background
Early initiation of breastfeeding (EIBF) is recognised as one of the convenient and cost effective intervention strategies to reduce neonatal mortality [1] . The World Health Organization (WHO) and United Nations International Children's Emergency Fund (UNICEF) recommend EIBF, preferably within one hour after birth, and exclusive breastfeeding for the first six months of life [2] . Globally, approximately 22% of neonatal deaths could be averted by ensuring this simple practice [3, 4] . Much effort has gone into promoting breastfeeding including early initiation [5] , yet it is estimated that 77 million newborns wait too long to be breastfed after birth [6] . In 1991 the Government of Bangladesh adopted the 'Baby Friendly Hospital Initiative', initiated by the WHO and UNICEF, which aims to create an enabling environment at health care facilities for mother and baby [7] . In addition, the Bangladesh Ministry of Health and Family Welfare has incorporated programmes on appropriate breastfeeding practices at the community level [8] . As a result evidence-based breastfeeding practices have increased considerably over the last few decades [9] [10] [11] [12] . Although the practice of EIBF within an hour of birth is still low at only 43% and 47% in 2007 and 2011, respectively [10, 11] .
Women play the main role in establishing appropriate feeding practices for infants and children since they are generally the primary caregivers [13] . It is important for women to have adequate knowledge and awareness of evidence-based feeding practices for infants and children [14] . In several other studies, number of factors specific to mothers had been identified to have a significant association with the timing of initiation of breastfeeding such as age, education [15] [16] [17] [18] , religion, place of residence [19, 20] and economic status of their household [21, 22] . Several studies also report on the critical role of antenatal visits and contacts with healthcare provider during immediate postnatal periods on promoting EIBF by counselling the mothers on breastfeeding practices [15] [16] [17] . One study examined the association of birth order and child's size at birth with EIBF and found children who were born large were breastfed early [15] . The literature on EIBF is mostly based on studies conducted at limited setting among specific part of a population which creates an evidence gap at the population level. In this paper we determined the prevalence of breastfeeding initiation within one hour of childbirth i.e. EIBF and examined it's the association with socio-demographic and geographic factors, and factors related to antenatal care (ANC) seeking, childbirth and immediate postnatal care (PNC) based on data collected at population level in Bangladesh. The results will identify the population characteristics and practices before, during and after childbirth that either favour or avert EIBF at home or in a health facility. The findings will be particularly useful for formulating and implementing effective breastfeeding programmes at scale in the context of low and middle-income countries like Bangladesh.
Methods

Study design
This study is based on secondary data analysis of the Bangladesh Demographic and Health Survey (BDHS) 2014, a cross-sectional, nationally representative survey conducted by the National Institute of Population Research and Training (NIPORT) of Bangladesh in collaboration with ICF International (USA), and Mitra and Associates [12] . The survey used a two-stage stratified sampling based on enumeration areas (EA) and household samples. Each EA was considered as the primary sampling unit for this survey and comprise 120 households on average. In the first stage, 600 EAs (urban-207 and rural-393) were selected with probability proportional to the EA size determined from the Population and Housing Census of the People's Republic of Bangladesh conducted in 2011 [23] . In the second stage, households were selected by systematic sampling from each EA. Details of sampling design, sampling frame and questionnaires used have been published in the final report of BDHS 2014 [12] . Data used in this analysis was collected from married women who had at least one live birth in two years preceding the survey. If multiple babies were born to a mother during this time, information on breastfeeding practices of the last-born infant was collected. The total weighted number of mothers with a live child under two years of age was 3,162. Socio-demographic information and health care seeking practices of mothers were collected by face-to-face interview using a structured questionnaire which was administered during June-November 2014.
Definition of variables
The outcome variable for this study was 'early initiation of breastfeeding, EIBF', defined as initiation of breastfeeding within one hour of birth, according to the recommendations of the WHO and UNICEF [2, 24] . In BDHS 2014, mothers were asked when they started to breastfeed their newborn after birth and answers were documented in numbers of hours, or in days if initiated more than 24 hours after birth [12] . The responses were then categorized into either 'early' (within one hour) or 'late' initiation (after one hour).
The explanatory variables used in this study were primarily selected based on relevant studies conducted in several low-and middle-income countries including Bangladesh [15] [16] [17] [18] [19] [20] [21] [22] 25] and then finalized based on the data available in BDHS 2014. The variables included could be classified into three levels: individual, household and community. The individual-level variables included mother's socio-demographic characteristics such as age at last birth, education, and religion. Age was categorized into three categories-less than 20 years, 20 to 29 years, and 30 years or more. Mother's education was categorized into-no education, primary (grade 5) or below and secondary (grade 6) or higher. Information on ANC, birth order of the child, place of delivery, mode of delivery, size of the newborn at birth, skin-to-skin contact of the newborn with the mother immediately after delivery, PNC with a healthcare provider within one hour after delivery were also obtained. The number of ANC visits was recorded as a continuous variable and categorized into 'no ANC visit', '1-3 ANC visits' and '4 or more ANC visits'. The birth order of the last-born child was categorized into-'first', 'second or third' and 'fourth or more'. The place of delivery was categorized into-delivery 'at health facility' or 'at home' and the mode of delivery was categorized into normal vaginal delivery (NVD) or caesarean delivery. Mother's perceived size of the newborn was categorized into 'small', 'average' and 'large'. PNC was recoded into four categories-no PNC within one hour of delivery, PNC within one hour of delivery received by mother only, newborn only or both mother and newborn. The wealth index was created in two steps. First, the wealth index of mothers' household, a composite measure of a household's cumulative living standard, was calculated by principal component analysis (PCA) of household's ownership of selected assets during the survey which is a valid technique for creating scores for indices by using both continuous and categorical variables such as ownership of assets [26] . The assets included electricity, televisions, bicycles, ownership of home and livestock; materials that the house was constructed with; access to drinking water and sanitation facilities. The PCA score was categorized into five quintiles-the lowest 20% being the 'poorest', the highest 20% being the 'richest', and rest of the categories were 'poorer', 'middle', and 'richer'. Geographical region and urban or rural residence of mothers' household were considered as the community level attributes in this survey.
Statistical analysis
The proportion of women who initiated EIBF is reported as percentages. Simple logistic regressions (unadjusted) were performed between each explanatory variables and outcome variable among the mothers. Variables that showed significant association with EIBF in the simple logistic regressions were included in multivariable logistic regression (adjusted). Mother's age, education and religion were considered as potential confounders for adjusting in the multivariable regression model. Adjusted odds ratios (AOR) of significantly associated explanatory variables with 95% confidence intervals (CI) are reported. A p-value of <0.05 was considered statistically significant for all analyses performed. Statistical analysis was performed using Stata version 13.0. Sample weight was assigned using 'svy' command to adjust for clustering effect and sample stratification since BDHS 2014 data was collected non-proportionally from different administrative divisions and urban-rural regions. We used weighted probability that was available in the BDHS dataset.
Ethical consideration
The 2014 BDHS was conducted under the authority of the National Institute of Population Research and Training (NIPORT) of the Ministry of Health and Family Welfare, Bangladesh. The survey was implemented by Mitra and Associates, a Bangladeshi research organization located in Dhaka. Participants provided consent by signing or a thumb-print if illiterate for the study. The data was made publicly available without any personal identifiers.
Results
A total of 3,162 mothers reported giving birth within two years preceding the survey and about half (51%) of them initiated breastfeeding within one hour of birth ( Table 1) . Percentage of EIBF is slightly lower among women of age 30 years or more (49%) than the mothers younger than 30 years. About three-fifth of the women had secondary or higher level of education, however, EIBF was lower among these women (48%) than those who did not have any formal education (56%) or had at least primary level of education (54%). More Muslim mothers initiated the breastfeeding earlier than the non-Muslim mothers (51% vs. 46%, respectively). There is a profound gap in the practice EIBF between the women in the poorest and the richest wealth quintiles (57% vs. 44%, respectively). Majority of women in the study was from the rural region (74%) and more than half of them (53%) initiated breastfeeding within one hour of birth which was higher than those living in urban area (45%). Differences in the proportion of women who initiated early breastfeeding were also observed across different administrative divisions of the country-60% women from Rangpur initiated breastfeeding within one hour of birth, whereas only 39% women from Khulna initiated breastfeeding early. EIBF was higher for the child whose birth order was more than 1 than the first-born child. Nearly half of the women (48%) had 1-3 ANC visits and 21% did not have any ANC visit, though 55% of them initiated breastfeeding within one hour of birth. Breastfeeding initiation within one hour of birth was much lower among the women who had C-section (29%) than those had normal delivery (60%) and among those who delivered a health facility compared to those who gave birth at home (39% vs. 59%, respectively). EIBF was also the highest among women who perceived their child as average sized at birth (53%), those who received PNC along with their newborn from a healthcare provider within 1 hour of birth (57%) and those who had skin-toskin contact with their newborn immediately after birth (54%) compared to their counterparts. Table 2 presents the crude (unadjusted) and adjusted odds ratios of determinants of EIBF. Household wealth, place of residence, administrative divisions, birth order of the child, number of ANC visits, mode and place of delivery, and PNC within 1 hour were significantly associated with EIBF in simple logistic regression. In multivariable logistic regression the administrative division, mode of delivery and timing of PNC were found significantly associated with EIBF after adjusting for mothers' age, education and religion. Mothers living in Chittagong division (AOR: 0.49, 95% CI 0.35 0.70; p value < 0.001) and Khulna division (AOR: 0.50, 95% CI 0.35 0.72; p value < 0.001) were less likely to initiate early breastfeeding compared to mothers living in Rangpur division. Mothers who had C-section were less likely to practice EIBF than those who had NVD (AOR: 0.32, 95% CI 0.23 0.43; p value < 0.001). There was 61% increase in the odds of EIBF among the mothers who along with their newborn received PNC within 1 hour of childbirth (AOR: 1.61, 95% CI 1.26 2.07; p value < 0.001) than those who did not receive the care.
Discussion
About half of the surveyed women initiated breastfeeding within one hour of birth (EIBF) in Bangladesh. Factors significantly associated with EIBF practice were the administrative divisions of the country, mode of delivery, and PNC of mother and newborn within one hour after delivery. In contrast to the previous studies, EIBF was not significantly associated with maternal education, place of residence (urban or rural), religion, household wealth, birth order of the child, number of ANC visit, home/facility delivery, child's size at birth or skin-to-skin contact between mother and newborn immediately after delivery [15] [16] [17] [19] [20] [21] [22] . The prevalence of EIBF was low at only 51%, but it has increased in the last decade from 23% in 2004, 43% in 2007, and 47% in 2011, which is indicative of a continuing increase of this practice [9] [10] [11] [12] . Several other developing countries in South Asia including Nepal, India, and Pakistan observe similar increase in EIBF over the same time period [27] [28] [29] . In Bangladesh the practice is higher than that reported in India (36%) [16] and in Pakistan (24%) in 2013 [30] . Several maternal and neonatal health initiatives including promotion of exclusive and early initiation of breastfeeding [31] , training of outreach health workers [32] , awareness raising campaigns in communities and among opinion leaders [33] , and engagement of stakeholders to adapt breastfeeding friendly initiatives in the national nutritional policy [34] are likely to increase the overall breastfeeding practices in the country.
The study identifies that delivery by C-section significantly delays the EIBF among the mothers and this finding is consistent with previous studies including systematic reviews on EIBF [35, 36] . This delay in initiation of breastfeeding is attributed majorly to the practice of separating the newborn from mothers immediately after caesarean childbirth [37] . Distressful condition of mother and critical condition of newborn after C-section also delay breastfeeding initiation after birth [17, 35, 36] . When the situation allows and the newborn is stabilized, promoting skin-to-skin care immediately after caesarean childbirth is an effective way to encourage EIBF [38] . C-section, possibly, is another reason for lower EIBF among mothers who delivered at health facilities than at home as in Bangladesh over 60% of childbirths at health facilities are conducted by C-section [12] . Addressing the reasons for unnecessary C-section and the implementation of strict policies to reduce such unjudicial practices for mothers and their newborn are likely to promote healthy breastfeeding practices. Providing psychological support to these mothers by family members and healthcare providers can create a supportive environment for EIBF even in critical conditions like C-section as reported in a Cochrane review [39] and promoted by Baby Friendly Hospital Initiative (BFHI) [40] .
Our results show that the odds of EIBF is 61% higher among women who along with their child received postnatal care from healthcare provider within one hour of birth. This practice is strongly supported by the WHO recommendation-postnatal visits should happen as early as [41] . The early postnatal period is critical for developing the bonding between the mother and her newborn and allows the attending healthcare provider to provide counselling or support to initiate breastfeeding properly [42] . Provision of training to the birth attendants and other obstetric health workers including nurses and midwives on breastfeeding promotion, education and counselling can be critical for increasing the EIBF. Evidence shows that the presence of a breastfeeding-trained delivery assistant during childbirth increases the rates of EIBF in Nigeria [37] . Moreover, educating the family members and peer group to support mother immediately after childbirth should be prioritized to increase appropriate breastfeeding practices including EIBF. A Lancet study shows that educating local mothers to act as a peer for counselling recent mothers in their community could increase the breastfeeding practices among them [33] . In this analysis, timely initiation of breastfeeding was not significantly associated with maternal education or urban/rural residence of the mother. These findings are contrary to the findings of several other studies in developing countries which have indicated that EIBF was more likely to be practised by educated, urban mothers from the richer household [15, 19, 43] . This is possible that mothers in Bangladesh are aware of the good breastfeeding practices irrespective of their socio-economic status through interpersonal communication during home visits, community-based campaigns including group discussions and counselling session at heath centres, or exposure to messages through mass media [44] . Nonetheless, the awareness raising activities should continue to sustain high diffusion of promotional messages among the disadvantaged part of the country.
Breastfeeding counselling in the third trimester of pregnancy and regular ANC visits have been shown to be associated with increased EIBF [45, 46] ; however, our study does not find a significant relationship between EIBF and increased frequency of ANC. This could be explained by the content of ANC in Bangladesh and other LMICs where messages on breastfeeding practices are rarely communicated with pregnant women [47] . As the ANC coverage in Bangladesh is gradually increasing, we should engage the ANC providers to counsel the pregnant women on early and exclusive breastfeeding especially at the later trimester of pregnancy. Initiation of breastfeeding within one hour after birth was significantly lower in Chittagong (46%) and Khulna (39%) divisions in Bangladesh compared to other divisions, which is consistent with previous national health surveys [10, 11] . The low proportion in Chittagong could be attributed to the scattered nature of dwellings of many tribal populations in this area. They have poor communication with the main land, frequently move for cultivation, have multiplicity of ethnicities and languages and geographical variations (hilly terrain and forest areas) and all these attributes make the implementation of health programmes very difficult [48] . In Khulna division, childbirth by C-section remains high compared with other divisions of the country which might influence low EIBF practice. Further research is needed to explore the differences in region-specific cultural practices which could be associated with EIBF to improve the effectiveness of breastfeeding program in the country.
An important strength of this study is that it used a large nationally representative sample. Both the study methodology and the questionnaire used in the survey were validated. There are few limitations; first, the recall-based responses with regard to the breastfeeding initiation time after birth might introduce error in reporting by mothers. Since giving birth is an important event for the mothers, we assume such error would occur among the minority of the sample and the overall result will less likely be biased given the large dataset. Some potential factors and barriers for EIBF such as mother's knowledge on breastfeeding, breastfeeding counselling during ANC, the timing of ANC, social support could not be explored in this analysis due to unavailability of such data in the survey.
Conclusions
Uptake of early initiation of breastfeeding is a vital strategy to avert a significant number of newborn deaths and to achieve the global target of reducing neonatal mortality rate to at least as low as 12 deaths per 1,000 live births by 2030. This paper depicts the importance of PNC within an hour of delivery for EIBF. Attendance of healthcare providers with adequate knowledge about infant feeding practices during this time could convey and encourage key feeding practices. The relevant stakeholders and policymakers should consider this fact for taking policy-level decisions to ensure early PNC through special training packages and community mobilization. Besides, early breastfeeding initiation after C-section should be focused on designing policies to promote appropriate feeding practices of the newborn. Further research on the factors associated with EIBF is warranted so that specific programmes can be designed to increase the practice and save newborn lives. 
